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(54) ANTENNA DIRECTING DEVICE 

(57)Abstract: 

PURPOSE: To direct an antenna to a satellite in an excellent 
way by providing a shake angle arithmetic section, a servo 
deviation correction arithmetic section and an adder in the 
device and correcting a detection angular velocity deviation 
caused in an output of a gyro based on a tracking difference 
around an azimuth axial line and an elevating axial line. 
CONSTITUTION: A servo deviation correction arithmetic 
section 120 receives a shake angle or the like calculated by a 
shake angle arithmetic section 94 to calculate deviations he, ha 
of a detection angle of an elevating angle gyro 44 and an 
azimuth gyro 45. The deviations (he), (ha) are fed respectively 
to adders 125, 126, an angular velocity outputted from the gyro 
44 is corrected by the deviation (he) at the adder 125, and an 
angular velocity outputted from the gyro 45 is corrected by the "^^'^ 
deviation (ha) at the adder 126. An corrected output signal of the gyros 44, 45 is fed respectively to 
an elevating angle control integration device 54 and an azimuth angle control integration device 58. 
An instruction signal outputted from the integration devices 54, 58 is fed to servo motors 33, 23 
respectively via amplifiers 55, 59. Thus, the antenna 14 is directed in the direction of a satellite in an 
excellent way. 
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M-t^^-mM^mmmm 1 2 0 tijm--7rm^v 
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, mj3&.=Jyj-^f\^^±imMmi>zm:^'t^1j&. 
mmm d izmKi-^miz^m-t ^m-^t. ±imnmmi,z 

A^WmS:^ t±i2^gp*f i:iaS$^i/sm 2 c7) ^ ^ 

mrt. ^mryy^i-co^'tmrnt^Ammco^mi/zu 

Mmt^ t . ±iiJ]iiL'Jy^ ^)]^i,zm-^±iim 
nmnm K) co^mry^i-commn^i^nw^^i'm^^iii 

m^t ^Kn Lxmrnm-^wt^wMmmMM 20 
xim-Lico\^tim^i^iimmm'ifmzy a - k^s- 

■y ^' L■C±IBT>'T-^<7)45vl:^fJ|!|^J:.|B^|Ja(-^g[^§■^ 

mn h ±Mmn%m^^ ^im^i\,fz±Mmmmm o 30 
<D±Mry^±commMh x^ry^-r^^mm.<^WL^ * 



±iB-r-^fflll«iEM»:g|5i7)m:^3 1 ±iBm 1 to n 

izj:'yx^^-r^yjimmm^commmtiS!iinmmm 
ti:miE^^xoizmmLfzzt^^mt'ti>ry 



[ff^2 ] if*^ 1 mmcoTy'ri't^\^mmizt5^^ 

77 = tan"i (sinA0fl /tan6') 

&& — # = tan"i (tanA0fl /sin77) 
fit. 7?. ? : IXDWftBcOljjffift 

immM3 ] imm 1 xi±2mmcoTy^->~mmmm 
^za I. ^-c , ±ii-^-tmmmjEmmmiiixmz i ^ t± 



{ 



e 

A4>ti. 



ha=— ^1 Csin77{cos(^ — Xe )— cos^J+cost? 
(A0A+Xfl ) ■sin(6'-XE )-sinA.3!'A ■ s i n0) ^ 
+ 771 {cos (A0n +Xa ) •sin(6' — Xk ) 
— cosAi3!>A ■sin6'}+di3f>/dt{cos(6' — Xe ) — c o s O } 
he=#i COST? {cos (A0A +Xfl )— cosA<^fl } 
+ 771 {sin (Ai^A +Xa ) — s i nA^A } 

Y - YjD D cor yf-i- 1 4 commnm 

: :S-fi|fii|Z-ZjiI*9^0Tyx-?-14O|HllK:ftJg 

dt : mmmy -vm^ COT y 7-^14 cr)mm: 



40 



LIS: 

d .^ /d t 



ijimmz-zm'ocoTyi'^i4comm 



7? 1 : mmf^ ??crmm^zm-t 1 1 <m» 

Xa : :tre«$iJHffi5>:^ 5 8 Otli^J 
Xe : tcp:ftiMW3i-tff5 4oai:ft 

c»«ii4] m^mi. 2xi±3MmcoTyy'-t'mj^ 

±iB»ffiA-«M:gB J; 0 § tifzmtm t ±mmmsE^ 50 



mmcDijiiLM t m&c^-jj^M t cDmt^i^:f]m.^-r^mm 

miJiiL^-yrmm v s -y ^mm^coiii:n t ^Miifun 
mmm^^c^iiii]b^x:f]L. ±iB*fi-9--^{iisus 

■y ^mmM.mcoiiiti^z2:-ox±myfiyLmmm^-^cr)iii 

■t^ry^i-mi^mm. 

Cfi*il5] itsRJll. 2. 3Xii4imcOTyi^-i- 



(3) 

3 

B- t a nA 

t a n A = 

1 +B t anA 

fit, 

A 0L : yjU-^-tsM^ U 5 -y ^B. 
A = 4>& — 4>c — 4> 

B=sin7?vtan((9s— Sy) 10 
[000 1] 

[0002] 20 

)VA 0 h:^fii^>^^;P4 oo±SgEi^uw^gpWt^« 

[0 0 0 3] S-^3{i:yU 'y i^S|!3- 1 *:fi-LTJ;<. 

mti-h y"U 3 - 1 t:(i±:tric^m-r^P3®g|5 1 i 

#g2i-i, 2 i-2tmK)n<if^tix^^^, zcom 30 

S2 1 - 1 . 2 1 -20l^^t:{i:^ffiM2 0:^J^K-^Sti 

TfcO, :^{4W2 0<7)±sgPic{iT-Ai3^/rL-c:^ 

[ 0 0 0 4 ] »f< tT:fr{}iW2 0:^^M^2 1 - 1 . 2 1 
- 2 J; -3 § ttJt^fc«t:T . :tr{2 nVI^4 0 «i 

:^iaw 2 0 mmm o tcmiig-r^ >i t , 1j 

fii>>^^';^4 0{±Ti!lOSSf*gP4 0-1 i:±WOU^ 

mm4 o-2t^^L, ^m^A o - 1 cDt^'tmmm 
ib:fjmmz - z imyf^co^ o (^z-jjitim 2 0 ■&Mi>WB. 

:trfii# 2 0 ^ffli, mmi^zm^-th x a t^iifiK lt i i 

[00 0 5] -yj^-Jy^^JVA OCOU^m^A 0 - 2 1 
Ji, J: '9/h§('^U^?i?£7)K'9#{t^ft4 l^^MStLT 

fcO, »fj5^I.K'9#ft#ft4 li±^<7) 2 -:>c7)m& 4 1- 
1, 4 1 -2cO#'?tffl3:^fi3 0- 1 , 30-2Sr*-r 
:^iiS^>vs;;l^4 0«U^?^g|I4 0-2(?)2o«PgP 

J:':>TfflJ:ft»ai3 0-l. 3 0-2{iIlHK'5rtgtcS:Sr§ix 
Ti/^i.. 50 
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[0006] imms 0 - 1 . 30 - 2c04"Mi^{iffl 
4 l«i:S'{}ii'->'VS7l/4 0^0U^?f^gII4 0-2iD2OOP 

3comi>zximmmY-Ym o tmte^tgtc^^^s^T 

[0007] -^mmz-zitTy'ri'^^i^mw<^M d 
wtffi. mnmi^m^zmmThK) . m-^x. wnmm 
Y-YiimimizMLxmz^nt,zmm.$fix\^^. 

[0008] U^J^COJXD WtAft4 1 com^A 1 - 

1. 4l-2i,zi±Tyr-^lAtimm^tiXi5K). m-o 

xry^-i- 1 Airn'ommMA i t^i^zmnmmY- 
Ym^^mm-t^zttn-^^. ryri-i Ai±^'\:m 

mx-X^^LXH'O. »f*-l.4i't^fSi^{±fflJA«I^Y- 

Yi,zMLxmm.xhi>. 

[0009] MKlHif^MA 1 ffli:fti>>-< n44 

m/yjiiL-j-c^ 04 5 iBan-J^^^AA i,z 

i -7 TtCP:^ ffill Y - Y JH "9 ^ UliK-f-l. r >'x-t- 1 4 OHI 
te:^jajS^^'l^m$tL. n4 5t:ij;'>TfJU:^¥ft 

^Y-Y&t/ryT-^ 1 Aco'^mm&x-xcri^xiTizm 
^~thmmmK)(^Ty^i-i4(7^mm:nmmtimm^ti 

W^iy-c4uAAh-f5\iLi^^-iuASl±. 

n^(7):ft3gJK«lttJMi/^ at'*) o T J: V 
[0010] K I9#{t^i4 1 tJiSt, ^ 1 OjniSK 
It4 6 i: m 2 OSDiIlgfl-4 1 h^3 OjlIiI^ff-4 8 t >6i" 

mm^tix\^^h. mi cntm&wcA 6\<zx-yxwnnm 

Y - Yjg 0 (DTy^-f- 1 4 CO+'Q^li^X - XcomffA^ 

>0^'«iai§^x, IS2 ojn5$Slt4 7 1 J; ':>T7K¥H^^^f^-r 
-&^^|J:ela^laY- Yt^Miif^Jffix>o^-i^mSix^ . 
[0011] %2mm.m\A 7 &^tOA^Wil;i?^ffl]:ft 
ttilSY - Y t =Sr ^ J; a t . K O #{t^A4 1 
»-r^x(i\ ^coaj:^j«s i nyi\,zV\M-th. %2cn> 
WmmA 7 {4. -eiDA^liSISTiifflJ^ftffiMY-Yt^^fi^ 

h-^£hi.o\,z^ :^{ai^"WN';i^4 0tc^*LTi>=ti^o 
[0012] SS30jll3tStf-4 8{4^1 <7>illMjSH-4 6 

WJ% 2 c7) jDaMt4 7 am-}5\,zm.^^h J; a 

as . . m 1 (TynmmA e coAMm&v^m 2 co 
MJKtt4 7cr,x-t}mmcoMijizm:^^^xfjim^m 

'thJ:oi,zm'Omf^fih. ^dLT, l63i73MKIt 

4 sary-f-^ 1 4i^45^MJsx-xavfflimsiSY- 

[0013] ffi '9#tt^flr4 1 cr,~:)jcommziiimm 
mY-Yt mmmi^zimmM 3 2 ■/)'mm^tix v^^^ m 

*^l>W:^ii-*3 2(C{4b°— ^i^3 5:0^'iti^^^-^i5StLTt5 
0. »f*^St°ri^y3 5{i::^r{4S^>>'N';U4 0<OU^?^gP 

4 0 -2co--jj(om3^zmm^tifzim-^~^^'t~^ 3 
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5 

[0014] :^r{ai/w^;^4 otou^r:jggp4 0-20— 
wnmtiis sAi^z^-yxryy-f-iA cois^mmY - y 

^rfir-9--4^^:-^ 2 32S.tA'^r©^tl2 4(r>mmmi>Z^ 
ti^'tiM K) nni^tit: y ( m^^j: L ) tfi:fjiiLmM 10 

22tciit;^-^i:)§ix.|.J;^ t ffifilc $ tiT V ^ -g. . 

[0016] H^o j; 3 ryx^fii^a^M&M^-r 

TV^So r>'T-:M 4c7)4i'C.^W^X-X*vWHi: 
fi^X - X*i>k™±T-T4^MN t ^-T:^ ^ T>'7^-?-tD 

[0017] mnfhmtv—ymryr-rcmnep. 
Y-Ym^\iznm^^hXdm^^fixii^.M\Mm 20 

nmmm'it^ 5 4s.t^iiiii#5 5 5 Lxim^-^r^ 

^~^3 3izy^- ^ §tL^ , ^tLt: J: -5Tii#: 
timm LT i) llttsrat;*^^ I. r y^i- 1 4 ofm:^ Wili 

Y - Y D (Dnmmitmiz-^^izun^ti^ . 
[0 0 18] m^^mmji—T - m-h. wnifisMii—y^z 
V . m 1 <^Mmmm4 e . m 2 <ojn^Mt4 7 at/" 

m 3 £0 Jpasit 4 8 ^ 3 wo JnMMto ttj:^ 30 
fi-^jiT>'x^{tp:ft?a»:gi58 1 tiffins n-g>« ry^^ 

nnMM-mS 1 ii 3oOjDjlSI1-4 6 . 4 7. 4 8 Offi 

ec. , BP*>, *THt:*ft-STy7"-t-i 4c^4'C^?«x 

[0 0 19] 
[»Cl ] 

tan^fl =— gi / (g2 sine + g3 cose) 
fflL. t a n e = g2 /ga . 40 
[0020] it 1 Oj^J; OhB^.:^)^^^ o t:. »f*^l>-«M: 

h?ii^^^TV\ ^mzii-oXTyri-i A<^\m0f. <^ 
mnM8 1 crmmtmfS.commiz-^^-^xit. ^itoia 

1 <7)tli^At:= i ttil^§ix/::#^¥4 - 3 4 8 7 

[002 1] Tyi^-rmnrnMrns i j: '9tij^)$fi.f^T 
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tL. mz. mm^ 5 e ium Lximmmm^^ 54s. 

=5:i^^&*^^o mm^3bi>z^n'j^4uAA 
<r>]^'jyv^^mm-S!^hfzmzm.'!m^'kM:m^^ 

[0022] -^iimmmjv-T^iTyf-r 1 4 (D:HiiLn 

0 o:^rfi^ $ijfp-r-l. J: d \,zimL^tLX$i 0 . Mv^Mffli;^ 

:&{iLft^^'fb'i'-Ttt3v^-r . :e"{ai>>^'o4 5(7) 
ffi^ifi-f-fi. sec ^?mgP7 6 . ^mMmmm'if^3 

-]ij<,y^^ti^ ^ti\,zi.',xryT-i-iA\i. ryy- 
^14 off't^w^x - y.mfwnmm.Y -Ya:im^t<zm. 
^'t^mm.m^<r>mii?i^mm,mi^znLx. '^^it^K 

[00 23] m^Mm)i—y. fiP*>, ii^n^'Mii'-y 
tfcv^T. -nmm^2 A kKi:fjitLi^y^^>vA ocomm 

^tL. m:b^^mmnmmmM.m6iizm^^tLh. m 

^> a 3 y^ j; D tL/cii-ir:^fu:ft c ^: P, 

li^jtii^ifi^ji:. miz^ mm^6o^m^Lx:ff 
iiLmmm-^m 5 s ^zxti^ti^ . ry^^<7^m^n <t> 
hmw^{im<s>z i:ffi#taiEiiA.^A hcmifimm5{± 
A<^>s i,zmL<^^t%. Ty^i-i4cr,yjmm±-r 

[0024] mi^-mMmmM.m9 3\Mm%m^3 

A3^^]^iiZtltiimWmY-Y^K)<^Ty'f-^lA<r> 

mm.ne^mfr^-t^m^tm2(r)Mmm.t\A7 
^titz7^^mt<z-m-hi^^mmY - Ycomm-^ xc7)jes 

ffls i nx^J§^-r^ft-t^:m3iOj[l3^H-4 8 iOaj 

^^titzT y^-^<r>^'mm.y^ - y^mfwnw^Y - y 

(r>Mifi,zm.x-thmm(r>7i<.w-mizn-thmmn&o? cr, 

lE^Sffls i n^P im7jk^^imtiA:nLX. PJffl 

[002 5] w^^sMMaiEiiA .^fl im<7)m2(7)^iz 

[0026] 
[^2] 

tanAf^'fl =sin£? - sin x/' s i n d?p 

[ 0 0 2 7 ] pi^. mfj^?:>mmmsEmm.m9 3 <7M^hm 

^<7rSmi<z--jv^xii. *IltfiIiA^:|n|-«tfJMAt:J;^ 
TalMS^^i^^#IW5— 2 5 8 1 ■^S:#BlSit/iV^, 
[0 0 28] ito:^rf4ftMP;wr{S, ryf-riAc^:) 
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^ti, m^x'h h . , 5 6. 60 cr>\i^tnm 
[ 0 0 2 9 ] <r a LT. wnmrniv-yhn^nmrntv 

-y°t J; -yxryr-r l 4 {±^o*>il»Wlix- Xj&iSi 
[0030] 

nm X - X ;iii::^fif Sli z - z iz^n t^^ztt^h^, 

fP—TcomSCOJV—T^COs e c <9^^gP7 6tfOaj^3*^ 
#ltX-X*i3|s:5fefg|^-r^#«fi.:^(n]J; Ofiff tT 

[003 1] \::xfi,zmi}-^w\m&mmt^. m^-'a- 
)vmm>^zii-oxu-)vtm m^i<zu-)vn 

a, r^7^-^co+'i:^tt^x-x*^«M:^itri^*iini-r-i.^ 

< , r v-x-^ 1 4 z - z jn D i^zwmn 4 ^ift 

[0 0 3 2] :L<nh%wn-J^4uAAm/:fiiiLi^^4 

[00 33] 

[^3] COY = — /3i s i n<^ + ^i 

coz =/3i cos4>'sind + 4>i c o s 0 30 
[ 0 0 3 4 ] yS 1 : mi^<7)X=i-/l'$mm K) cT^EIte ( ffl 

mm 

e : iSfA^m D coryr-r l 4 OImIIk:^ 

o 1 : fflj:ftw^sis D (7)ry^i- 1 4 oEHKate ( = d ^ 

/dt ) 

: :^fillfiilSJ5 D coryri- 1 4 

1 : i^mmm o c^r >-x^ 1 4 <?)iMiiK3t« ( = d <i6 

/dt ) 

[00 3 5] ^v^$ijffli;i^-7\ gp^. :^f5:ft^S-ft;k- 

s e c -9M^gP7 6 0m:^J*f-lfot;^|, iatC. 40 

xm^fi^nmB.Mi {^-^n (ooz =0) t^^, ta!-? 
[00 36] 

{WA '\ 4>i =- /3i cos4>-taTL0 

[0 0 3 7] :LmiAamzx-)xm^fihnm&<i^i 

•M4 (X(^:^{4>^■w^';^-4 0 ) iO:^fam^z-zj$iD 
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—Tf^'^-d^ 2 3\,zi.'^x'A^^fi^. m-ox. ^tcityj 

[0 0 38] ifc4i05tj;'9BI?^>*-'^rJ;5tc. WfA^^^^fi 
2 3 ictti^SixS^^ft^^i iiffl3:ftltt^ 
Y-YM0(7)T>'T-:M 4£7)[llte:ft^*^9 0° i5<t;^r 
^h, ag:*:i:^r.S<, MiJf, /3i =20'' /s. 0 = 0 

° . ^ = 8 9° com. <t>i =1146° /sfc^^, 

[00 39] mmzmm^rLX\,-^^yj&.-v-:ir^'t-^ 2 

3 {ii O i a 5r±# =2:1111631^'^ 1 SriiJ^-T -1. i t tflX' 
X h . ryri- 1 4 to43'il«Sx - x;^)i1sa::^fi(cii^^ 

sec <9?aM:SI57 6i7)tfi:l3{±'lrai: 
^^>=5rv\ sec ^?mgP7 6i^ai^i{i. 

[0040] m^^mmf\^~y°X'h^WM'S&^\:jv~r 
mscoMzi'^xm^ti.i'AMmo}^ t^-^u {o>i 

= 0) l^z^^hXdlz. ry^^i-l Acoim^mm^hJ: 
[004 1] 

[^5] &i =/3i s 1 n0 

[0042] ;^0m5iDsttCJ;-:>T:SStL^:ftjSJK6'i 

i±. immm^(omicr»]^~yizj:-oxii!^^ti^^^ 
ryri-i AcoimmuY-Ym'ocoiBimMmGi x-h 
mt^hmmmm&i itmA->r~^^'e-:^2 3i,zX'y 
TiijsKs^i-^, m-ox. zmmn'>r~^^=^~^3 3iz 

im^tit^^m^x'h^^. 

[0043] i!c5£7)5tJ;DBJ!ii;0^=5rj;dic. iS\in->r-t^ 

20' ysm&x-$^^. 

[0044] L**L^r//ib. iS£5c0j(;J; OBfl'^^^^rJ; 3 

tf. ±j^coj;d(:. fJUftW^Y-YJMOoryT-M 4 
c7)[giK^^7ii9 0^ i£<t=Sr«.i:. :^{iW«iZ -ZMI 0 
coryr-t 1 4toiiiteA0{i:6-f5^?--^Hil^-^$fo L 

^-^ 3 3 (:f±*^$fL-g>^^fi-^^i tsff*^-&:^rfi-9-- 

[0045] iotT, mn^&^tfV-y'lzX'yX. w 

n-^r-^^'E-^ 3 3imi-j^hmm.imi^ts^-^ima 

1 lzj:'yxmm^ti^fj^^. Tyri-l Aco^^L^'mmx 
[0046] mm^z. $t4c7)j^J: OB^^>*>=S:J:dt:. * 

mz-zm'ocoTy'ri~i4cr)\u\^n4>tisiiinmmY- 
vm'oc'yry-ri- 1 Acr,m^n&c7m^comw^t^^':>x 
is 19 , i ^^ A> CO 2 -:><o Ai±±34<?3 J: d iz^tc^'-hjjm- 

-^^mmt^m■^-^mmcommi^^fxy^?>. zol 

X. JjiiL^m4\:j]^-TlzX'yX . 2 3 



(6) 
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1 0 



r>-r-M 4cottivi:.i^x-xco^r{4{i«M:6rfii0 

[0047] zd Lxmikcoryf-i-i^iMmwcii. fflJ 
MmmY-Ym'Ocr,Tyr-i-14cr>wmiM0ifi9O'' i£ 

[0048] ^wMii. mi)-h}^^zm^. ^mm^^ 

tWjffi^SrSft. immUY-Yrn'OcOTyr-ri 4cr, 

mmzn Lxmfizm\^-ri z t tin-^ ^ryr-rmi^ 

[0049] 

m 1 tc^-r i o t . ^'tmn x - x l^spw 4 1 

^z^i^^ixfzryri-iAt. ryr-riAM/^^m 
^4 1 i:^'bmmx-xi,zm.i^-t^immmY-Ym'o 
i,z\B\mm^i<z^n-t^yjiiL'yy''-ij\^4 ot. yjio^y^^ 
;i'4 0 ^mnmmY - y tcn^-r ^ -jfmmz -zmn 
i^zmm^^m^z^^f^hm-h 3 1 . immt^Y -Yiz^n 



=5:A^WSI^*L3£»^W4 1 ^zmm&tifzm 1 

it^^ A:bfWa$r#L^g|5«4 1 (:iaS$ixfcSl2 

-f n 4 5 t . ^IcTBt-tf-ri. ^i^C^MISX - X com 

riiW-mi^zM'thWf^mmY - Ycrmmn ^*^^-ri> im 
x-xt ffli^ w*i Y - Ycommizm.is.-t ^ Attmmi^ 

-t^W: 3 <7)jD5S*it4 8 i; . -JjiiL=Jy.><fV'4 0 

m^2 4b. -n^=Jy.>-^)V4 0 t*ff-|.fl|Iftfl!ii^Y - Y 

Sfi5:ft^m^3 4 |g2c^JPMSIf-4 7(7)liiiJiM^t 

m3cotmmY4 8cr,tii:fjm^tii)iinmm^3 4coiii:fj 

m%^9 3b. Sr^L, JnMKtt4 6, 4 7, 4 80ffi 



ha = — ^1 Csin77{cos((9 
(Asi-fl +Xfl ) • s i n ((9-Xe 
+ 771 {cos (A0fi +Xa ) •sin(^-XK ) 
— cosA^tfl ■ sin^} + d <pX d t {cos {0 — Xi 
he=^i COST? {cos (A0ft +Xa )— cosA0ft 
+ V1 {sin(A4>p.+Xk)— sinA4>k\ 



^ L:fjiiL^m^24<7)mtimntmmMnRv:^&:fj 

iiM iznm Lfzim t mfmmn%u 9 3 i o § n 
fzWMmsEmA<f>i^ im^^:^m^t^MM^6ii,zx 

mm.L^<7)lii:fim^^m2cr>i^^^xj4 5o:trfi^Mffli 

- x^WStcl^rSj^-fr-g. J; 3 t;«fi!tStL/i7' >'7"-^fi[^ 

«jEffiA<^A i;«SieJK:ft^s i:fflJ:ft^tl3 4J;i9« 
10 $&§iX7tfflJ^W^Y-Yjgi9<50r>'7"-^OlIlteft<9i: J; 

'OTy^-rmi^mmcom'onimcommnv , hmm- 
~t^msnmM.m9 4 1 . z<nmtmmM.w>9 4 j; or* 

mnmmY -yjud^^t^x^c?) [iite:^ ^ t immmm 

5 4 c7) ai^iffi :^fjW^$(JtP«i^^ 58c7)tfi:f3flt^ 
A^JL, |gliO>>>>f a4 4S,t/|g2i7)>?-^>f a4 5(7) 
^m:ftjlJgfiM*vas:-f-St^-4^'fl^aiESS:gEi 20 
>; , -9--4^'failffiiEf^»gP 1 2 0 com* t ^ 1 Oi^'-^- ^ 
20 n4 4O£ii*S:AS)tTjP»:r^m3i0jP»:tll 2 5 
i: , ^-^f^mmWiEmM.^ l 2 0 £7)m* i: ^ 2 coy-\-^ 
n4 50tH:^jSrAS)tTjDS:-r-l>m4cojDS^l 2 6 

- z ji 19 c^mmm^ t immmY - yji 0 to j&^fint 
X'ox=j^-( ucDtnijiz^-r^minf^m&mm^m^E't 

[00 50] 3|s%9jtc ii^uf , Ty'ri't^mmm(:z}5\.-^ 
X. msmm39 4iii!KmzXr>xryi'i-m\inm9. 

30 77 = t a n-i ( s i n A45.A /t a n (9 ) 

*9s — ^ = tan i (tanA<i!>H /sin??) 

Aoi-fl ■.mmmsEm 

[0051 ] 2|s:^HJt3 i^Iff . T^x^Jgiai^Bt^iSl,^ 

X . ^-t^mmmEm%u 1 2 0 j: -:>Tm 1 <?) 

i>> ^ o 4 4 St^B 2<7)i^>-^a45 i7)«ltH:ft3Sje{iil 
ha, h e Srillfl:-f'-& . 
— Xe )— cos^}+cos77{sin 
)— sinA^Sfl • s i n8} ~i 



) — c o s 0 
} 



[00 52] 

A 4>k : 

d 0/dt 



(9 : fflrftW^Y-YiiOOryx^l 4<:0 S<d</./dt : :^fiW^Z -ZJl D COrVxi-l 4C0[1I(B 



z - z jsi 0 ory-r^ 1 4 oiHiteAJg 
YM 0 cory^-t 1 4 conite 



J5^50 



f 1 
Xfl 



(7) 

1 1 

[0053] ^^mizxtLii. ry'r^m\^mm.i,z}5\,^ 
Mm^EmM.^ 9 3 J: 0 ai^i ^ fifzmMmjEmA 4>^ ti- 

tibiX-^L. Ijii^-tmm V 5 V 12 1 10 

^-^mmV 5 -y ^ 1 2 2 t . ^Ktt. T>'7^^0-WJ:ft 

^^iz^x^t'^izT yr-mjmmz - z d t^mtes 

^izX^^h, 

[00 54] *^H3tC i^xtf. r>'x-?-f^l*]MMtC*5t^ 

-oxijii-^-r^mmus:v^mA4i ^mm-t^^t^ 

B-tanA 20 

t a n A tf>i = 

1 +B t anA 

[0 0 5 5] fflL. 

A= <i>s — 0c — 1^ 

B=sin77Y tan ((9s — §y ) 

0 c : flSM^fu^ 

f Y , 77Y :^i!|l^raAtY igJimiOUffift 30 
[00 56] 

[ft^ffl] *^afltcJ;^i{f. -9--4<«llffiiE?S»:gp 1 2 0 
fctSV^TlCl SCO^izX-oXiSfni^^^ ^4 4m/1jfiL 

n4 5c7)^m^MJK«llh a, h e >O^^SS:StL, 
»fji*-l.^^ffi:^aS«liha. heiZX-oXim'J-^^^ 
4 4S.X/1j{ii^^'^u4 5cr)tii:nAj^Mi2. W2i}m 

m^) Xe , XA>^)iai:^§ix. ff>0^.|.^^fi-f-XK . X 

^ izX-oX^tl^tlim^-^^'^-^3 3RX/^m.^~ 40 

[00 57] :^^0Jtc J;^lK, :ffii-^-mM^'J 5 'y ^ 

^US yr^'ffiA^L t J; -^T^^fu-*?--^'^-^ 2 3 ICffi 

[00 58] *^Hj^tc intf. tf-^^wny S -y ^ 1 2 
2 tcfc V -^TiSc 2 0 coMzi: T:^r(4-tf-d<SiSXA j&^m 
RlSix, :^rf4tf-;Jifi:gXA oft*? D (c::^f4-9--^^fi.^ 
US-y^'ftA^L *iJi1gtl5 9^MiL-C^r{aHf-4i'^ 50 
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1 2 

[0059] 

[||Jfif?iJ] tJlTtcEl 1 -124 ^#HitT*^BfliOSIMM 
tov>Tii0J-r^ o i^iai— ll|4tfcV^TIl5<?0>f^jE^ 

hu%\iz\%n-<r>mm^^\^\^x^(mmtsMmt% 

[ 0 0 6 0 ] El 1 ii^^Bjtor y-r-^iif^a^ao 1 

^LTfcO, Ty7"■^^g[^^IgK{i*^3^:»f;6-^S^3 

^:^*§^^5t^rfi>^>'^^';^4 o i:^rfiy>>''?/u-4 oo± 
s^i7)u^?^gE#fcg«§^i/iaX0#ft^ft4 1 t»f3i)- 

K D #tt^*4 1 \,ZW. D #tt fvtz T 14t^ 

[0061 ] ryr-i- 1 4{i*'t^tt^x-x^^rLTfc 

•9. Ty'ri'i4tm-i^^T>'ri'i4^zmm^rL.fzm 

'9#(tAft4 1 i:*>^,^r^*li:#;{i4"i:^?t^x-xt;ie 

^ o :^rfii^' w^';^4 o {ifl|i:ft(i6i^ y - y h itt^-f-^:^fi 

MMZ - Z m 0 tCHK^tgtcS^ 3 ^Z^t^^fiX V ^ S . 

^^mmmii.Tyi'i' 1 4tott''Mwix-x*i«fi^m 

[00 62] JX0#(t#M4 fflJft>^>-fn4 4 

S.V^rei^> n 4 5 t m 1 <7)Jii^Mt4 6 . 2 ojn 
^it4 7S.y^m3i0jn3$Mt4 B^d^'^^SaTV^-g.. 

[00 63] Wfti->-<a4 4tCj:oT<lUftWiaY-Y 

a4 5t j;-^T^fll^lWffY-Yat^■Tyf■■:^ 

1 4 cT^t+j^c^ftfi^x - xc7)?ji:fe-(cii:^-r'i.f*^MI 0 tor >- 
T-:>- 1 4<^iHiigft^m:6^'«iajs^i. ^ 1 cr,mmm:4 e 

tJ;-5T7K¥fflt*f-r-g>Ty-r-^ 1 4t04''i:«f X-X 
cOMM:ftJK:*^"1^ttiS#i. 1^2 <7)SDM«lt4 7 J; -^T* 

'fmizM^i>immmY- yc^mmnm^jmiti^ « 

[0 0 64] lg3c0jllMSff-4 8{4lll<0MMSH-4 6 

c^A^waaix^ 2 cDMj£it4 7 coxtimmiDMifiz 
m^'thxijmmi^^^j:oizm>omihti^. m-y 
X. m3coi}mmf4 sitryr-t i4co^'(mmx- 
xRt/mnmmY-Y<7)M:fji,zm.-^hmm(7)Ai'?-miz 

[0065] m:^'y^ 4 n 4 4 tyfU-y^ 4 n4 5{41^J 

[0066] ^mcoryT-h^Bi^mm^t. immmju- 
Th^unmmfv-y t^^L. \mmm)v~Ti±Ty 

1 4 ^fJHrftttllY - Yjg "9 1 J; a 

tLTiciD. yjiinmm)i^-y°i±Ty'r-i'cr):fjiiLn4>i^ 
mmz-zm^^zm^^^t^k^m^^ixx\.^^. 



(8) 

1 3 

[00 67] ^mi'Zj: h t . mmcomm^i—rttmL 
2 0 . ijiiL-^~:rmmv s •/ ^imwrn i 2 1 rx/^~ 

^hms Rx/m4 comm.^ 125. 126 *«isft ^> tir 
[0068] wMft^M^gp 9 4 mmm^EmM-s^ 9 3 J; 

fi§ff3 4 j;»9£ii:^3§*l/Sffll:ftWi^Y-YjgOory7"^ 10 

[00 69] -»f-4i'«^aiE?ii»gp 1 2 oti. rnmnm 
9 4 i -3 T M» s tifzmtm V . s ^^^^ § ft 

m^fi^XA t «MSiE?l^»g|5 9 3 j; D S ti^cffiM 

^titiiS)i5MmmY-YmK)<^ry^-i-i4<r)mm^m0 

^m^-thm^tixtiL. XI 44 rx/1j ill 

[0 0 7 0] mSiTiiuM^l 2 5{ifflJ:fti^>-^o4 4c7) 

wjftsijffli«:«-ti5 4t:m^-ri>. ig4c7)jpa:tii 2 6« 

^rffii->>f 04 5 OttJ^m-f-coz hWISfi-f-h a ^: StA 

^jLT, :^f4^-v -f C7 4 5c0tU:tjfl-f-a)z SrSlEL. »f 30 
^^-i-aiEt/::!!* sec amMMl 6 ^:m^LX1j&M 

[007 1] -^iiL^-mM^ V S -y rJ'ftHSlSE 1 2 1 {4 

mmn-MM-^ 9 4 J; O S ixfct&ffi:^ ^ , f ^f^^^ 
S fi-^ t fflMMlEMMlgB 9 3 i 0 ai:ft S ttfcffi^ffliEfil 

Sv^-flA^L ^ifigL. -?-tL^^?--4<«ilUS>y^l 

2 2 tffiF^^-S , 

[0072] :S-f3:->f-4->«:^ 1; 5 ^y ^ffl^I^gP 1 2 1 J; 

[ 0 0 7 3 ] 112 immLx^mc^mmnmM.^9 4C0 
mmbmi^trmm^h. 1112(4, ^siomffisRH^^ 50 



54 128 

1 4 

mt^^miimmbTy'ri'i 4cofp'\:"mmy^-x 

OY, OY' ) . ^rfiWiaz-z (m2^zxm^oz. 

OZ' ) , &y:'T>'T-^14c04fC^W^X-XhfflJ:ftW 

MY-Y(7)^^rt:[i35-rs«ia (ia2t:TiK^op. o 
p' ) , <Dmmt:^^mx'h6. ifmrnz-zitma^ 

m iry'ri'mi^mmcoM'ommiz^'ntim) izmz 
mmx'h K) . ■m:ftf«Y- Y{4fn^#:ffitsfcwc* 

[0074] ^^mm 1 commmmm K) ^zmmMm (» 

mn) ^;^itttii^t, mzm2<Dmmmmm'oi^z^mn 

cr,mmMmizj:-yx. mmm^coxoiz^ m^mt/^yii 

^mi,zMLximmmY -Y (oy) mKi^zm^nmi 

(tHteLfcfSS-r^. fflJ:ftffiMY-Y{4mi 

commmmiz^nx'h k> . fmcommmo e {4m 2 com 

mmi^zw'nxh^. 

[007 5] m^-^hmw-mcr>mmizX'>x. ^iiLmmz 

mOYt^^ymODiZ^Wrth. z:XOY = ZlXOD 
= 90° Xh^. ryri- 1 4 C7)4'^11«IX - X t f^Kl 

-X{4«S^fftl&fi[fi]t-|. i^fcfiJtPStL^. IP^, T 
^T^-t- 1 4c7)+'Cvfftil^X-X{4ltOX*^^>fflf$L7tfiS 

izwm imt/mo x 4 x-^m-t^ . 

[0076] »f/&>S$iJWtJ;-5T. #:^WItY- Y{4:^ 
fifiltOZ' JSOiClHte^lA^ifl T^atdlSELf^OD^^ii, 
i^OY' tC^Hj-r-g.^ i^, ZXOY' =9 0^ Xh^. 

^m. moYimoDiM^LxmoY' ^z^rnvtzz 
t\,z-^xK). nmz^ ry'r^\4cn>^'mm.^-^bw 
mmY-YcoT-x)j^zmM-tu%op\i^ mop- izm 

Krf-^o zpop' =ZY' OY&?/MPP' =l!iY' 

YXh^. 

[00 77]^OX. itOYSt^-«SOP{4SVH:ia:Xt- 

iyM^icomx^K). ^■nmxYPitimt^7ry'2com 
mMM^nmb^^. mox.moY' Rv^mop' i> 

m^zm-^-t^M^ 1 <r>mx$)K> . ^nmxY' p' {4 
1 mt^ Tt/2 (nmmME.we^ bt^h. 

[0078] n.&Mm}L\zX:^.'Xb^.PRXf:^P ' $rlt 
mxmJ^. MXPi4,'^,At;T7]<TMi;iS3et . Stc.'SP 
tcTHOY' P' tfix-T-S, 3EXP' \iii.Ci>zxmW. 
m (KDWtffi) tE3cL. St^SP' icTHOY' 
P' hie^-r-l.. ;SP' *>^.7j<TMCT^tJ^cSli£?)M 
bL. MY" ii^i^7\iWm^zT^Lfzmm.(^^^ 

B' ^;-r.s>„ 

[0079] <r<r-C. ZXOA=6'o =MXA, ZPO 
A=6'po=HPA. ZBOD = 77=MBD, ZXOC = 
^=5IXC, ZP' OA' =6'p =1IIP' A' , ZY' 
OB' =x=MY' B' Xhh. 



(9) 
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1 5 



1 6 



[ 0 0 8 0 ] m 1 coMMmif4 6 imox^zii^-yxmm 
m 3 cr>mm&if4 s imo p i^zm-ox^m^tix v ^ § « 
-5 xmwmizm- s r >-r-?- 1 4 (Tj^i^n^wiix - x (7)m 

#fftz:XOA=<9o >?)^"ai*§fL, HI OjD3*Kfh4 6 
J;'5-rs i nZXOA=s i n0(, ^mtH^ti. ^2(0 
TtJl-^Ts i nZYOB = s i nO = 0:di" 
^EtJSfL. m3cr>M7mm4 8lzX'yX s i n^POA 
= s i nO^oimta^ith, 

[0081] ±KEOj; a «iftffi;^)vJ<¥BtML TfflJ 
:^fflMY-Y (OY) jai9tcilIte:^JKf ^cWEIIeL. M 

ioanmm s 4 1 j; Tmffitc^Sf^t-s r y t^-^ 1 4 to 
4i^C,^ft^x - xoMM:^^ X 00 = 6- :6^'m:^j Sti, m 1 

OjDMSIf-4 6 1 j;-5T s i nZXOA= s i nOoii^ 
mUi^tl. l|2£Ojn3S^ff-4 7tCj:-?T s i nZY' O 

B' =s i nxA-i'^aiSn. lg3coaDjaStt4St:J;'5 
TsinZP' OA' =sind?P . Ig 1 

OjDMStf-4 etCioTl^ajSil^fBs i nz:XOA = 

s i n ^ 0 tf^mt L=Srv ^(7){i . mM.(7)m^n Os { = e 

[ 0 0 8 2 ] fflMlflEiBA 1 V. 

WL^cD^i^z^-oxi^^ihixh . ims.nm<r>^m^mm 

[0083] 

[^6] sinAfl!>fl =tan77-tan(9 

cos77=sin£?/sin ((9s — 
cosAi/>fl • cos6'=cos (6*5 — f) 

[0 0 84] zzxv. ^\±mmn. ac^.a iiMiwiE 
e \t-)i^~jv}^}V4 0 tc*f-ri.ffli:ftW^Y- Yjg o 

[0085] 

[^7] 77 = tan-i (sinA^ft /tan(9) 
6z — # = tan"i (tanAijS'A /sin??) * 
dA^A /dt = 77i cosA^A 
sinA0A -tan^) 
[0 0 9 5] iit. 771 . fi {iKjffi:^??. fOI^^ 
tcoV^TtfOl?^fiJ^:5i-, ap-i,, 771 = (d77/'dt) . f 
1 = ( dg/d t ) Xh^. 
[0096] ffiMWlEttA <^.A S:i^^(:-oV'>T 1 

\^tzmt. mmzmmnmm.vi . f i ff^M^td^^ 

\,z^ T>'-f-M4 (Xii::^rf4>^>7S;i.4 0 ) ^^rfiWft 
Z -ZM D tmSKS-ttl. i: ^ lC'i:«llISK:ft3fiJK^lS 

-r. 

[0 0 9 7] ai 0C0i(:tJ:':.T9fiii.;ei^^rj;3t;. fflJA 
^fiS 3 4 j; r) T tti±i §ixl. r 1 4 OflU:^!*^^^ 



* [0086] -^m^zi^fammn\%%m9 4 ^zav-^xm. 

nmMM9 4 X ^^-tmrnLwrnm-m 120. -nm- 
-*:«iiy s -/9mm.m \ 2 1 

[0087] MfWiiEfiA <t>^ fifflMWiEMSlgB 9 3(7) 

kd\iZLX^^(„fi^. lg4 0;k-r{±3DM:§l6 loai 
lF**-tf n i: 55rS <£ d (,zJjia.'Jyj-<fU4 0 «7):trfif Srfflffli-r 

[0088] 

[SS:8] A^A =^s —0c — 

[0089] zzi^z., 4>s imKyfim. <^c mmif 

7-SVP4 Oc7)[l]|K:ft-C'3i-&« iS:8c^Ttc^^jac7)#Jl«. iJ 

m&cr>§mi:>^'J'^t^^M tLX^nb^ti&^t t^X^ h . 
M-^T, ftfJifffilEflA {i, MMIiE^»SP9 3£7)ffi 

20 tim.^mm-ti>v^h^f<z^ ms(o^i:imhx^ibxh 

[0090] v^tc^rfut^-4^'ffiM*^'^^'^ffiS*iJ^Hg-f- 
-5 T T y^-^ 1 4 OfJpMS^Y - YJl D tOlIlte:^ Ofg 

*«9 0 ° 3fi< ic^:^ b % {zt-fh „ m&mmM e 

3 4 j;'9m:^3^ft.|., 

[ 0 0 9 1 ] m 6 £7)5t J; D m^n e ^m^-th h rXoiSc 

30 [0092] 
[i!t9] 

tanAi^A =sin77-tan (^s — § ) 

[00 93] ;i<7im.9<r,^^m^xm.^L. me<r>^^ 

ffioTltlMlEfiA g6A OBtratCOV^TO 1 JMit^lBd 

[0094] 
[iCl 0] 

■tan^ — ^1 (sin77 + cos77- 

■^-14 { X\Xn{lLi^>f'^)V4 0 ) cryysmm.'L - Z Jl D 
«OlSlteftBjgdA^!.A Xdt ( = -d<i&/d t ) {iJSRS 

[0098] •^.oyyi{lL^—if'.^—^ 2 3 j; oTiifiS; 

mm)v~y\,zi. h r yr-t 1 4 <7):^{ji^$(jffli(ci3v ^-r 

imifiiSap fe:6-Cr^f- TUmmifi^ t . T ^7"-^ 1 4 cotti 
50 [0099] i;mm)V-y°\>zi. h:};^mmi>z-)j^-^ 



10 



(10) 

1 7 

[0100303 $:#HStT. -Hmr-ifMmfi^\:.X 

1 . 0x2 ) , 'Wi:ft!iti^Y-Y m3\iz.xm^o\^ o 
Yi , 0Y2 ) . yrmmz-z msizxm^oz^ 
ozi ) . Rx/Ty^i-i4<^^'\j'mmx-xtnMm 

Pi , 0P2 ) , c^mu'tTjk-rmTh^ . yrmm^z- 

i^zmi^z^nxhh. 

[0101] m^cornmi^zi^ -^x. m^m^^yH'p-mt,zM 

LxwnmmY-Y (oy) m*)^z\aim.nm§fsmm 
^tiizX'>xi^mmz-zimoz-/}->i:>i^ozi 
tff « t . mzmi^^mti-ff^i^c^mmMo e ji d izmmn 
mvtiimmL. ^tnzx-oxisanmmY-YimoY 
o D t,zmm Lfzt fss-r » 

[0 10 2] m:b-M^#-mc0^m^z^'^XTy^i' 1 4 
co^'\:4mx- X t $iJP;i^-Tt j; o t T 
1 4co^f^l:^ft^ix-x{iifffi:^^l^a$r^^|BI^-s. J: d 

ftllx-x{iiEii^^ft^M*|iiI^^^I^iI^§. fip*>, r>'x 

■M 4co4i'll^lttSgX-X{i;^OXi 36»^>«fSfL;^ffi»c 

f^«J LSt^BO X 1 4 Xfm-t?> . 
[0 10 3] t*^t^r:<Ji'J^. 1jm--:^m^Rt/i(^M^ 

—mM^izmmtx. ryr-riAcof^'L-mnx-xit 
moxi xii^x<mox2 i>z^mLtzi,<ok-tt. 
[0 104] ^cDt^iommji—yizx-yx . rvf 
i-14 (j]iiL'jy->^fU4 0) ii:t]immz-z moz 
1 ) m'oizmmnA'i>t^iX'it^<mm:n^'f>t^2f£imm 
t. ^tiizx-yxwnmLY-Yimi^m^izxijmii 



1 8 

[OYi xnKc<m 
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OY2 t1 



20 



[0 10 5] ry-ri- 1 4cr)^'i:mt^x-xb] 
Y-Yco25i:^rfcil3ct-'i.^op{i. ^oPi -c{i=Ct<^ 
0P2 t:#Wrr^o i^. ^X2 0Y2 =9 0° X'h^. 

mm. ^OYJi^ODSrSiLTliOYz t:#M)Lfci 
tlc^rDs ^POP2 =z:y2 ODStMlPP2 =mY 
2 YTh^. 

[0 106]i£OX2 . SSOY2 RX/mOPz itK^HZ 

m^-th^^ icTMxhK) . s.nmx2 Y2 P2 

ti^7r/2<7)mimtm^nmt^^ . #f4^ffl±tcT *x 
2 i:,'SP2 immxm^. mxz Pz ns^^cz txffii* 

H (BXi9-ftftffl) i:iff^L, St3;SP2 tTBOY2 P 

2 hie^^^. ^«(c,.sxi h.r^Pi ^umxm^. m 
Mt.'SPi tcTHOYi Pi tm.-^^^. 

[0107] 4^fflJA^JW;k-TtcJ;oT. r^x-M 

4 im^mmY - yjs 0 1 iiiik:^ ^ fiftiuE^s . ^ ^ 

T-\ z::X2 OC2 ^02 =31X2 C2 , z::Xi OCi = 

0i=m.xi ci xh^o WMmBY-YrnKtcoryy' 
•f-i4cr,mm:nexi,try'r-f-i4co<^'\mmx-xti^ 
mi^mt^x^M&i . az imnmi^3 4t,zX'yxm 

[0108] ■:)jiiL^-::nmm&mm-t-tm^^^^xif 

tili. WM'J^-f x=i4 4imoYil,zi{^'oXmM^ix. 

m-ox. fioYi mK)c^:)Ty'ri'i 4'7)mm;nm&ojii 

$r1^mL. Srf5i>>-^ n4 5{±ltOPi tfp^-oTKH^ 

ft, MoT. ^opi mKx^^ryri-i 4<D^minmm. 

tt. a 4 4 (iflO Y2 

^fj^oTidMStL. 110Y2 m^<r)ry'r'r\4com^n 

xmrn^ii. mopi ^K><r>Ty'r^i4<7im%:f^mm. 
(ovz^m^-t^. mt--hmmMmmt'i^<^^i<zii->xm 

[0 109] 

mi 1] 

10 Z 1 JH 0 A 0fl 1 Tli^r < 016^ A 2 fi(t * 

coYi=#i cos77-cosA<^>Ai + ?7i sinA^fli + dt^/dt 

<jjpi= — ^1 (sinT^-cos^i +cos77-sinA0Ai-sin^i ) 

+ 771 cosAi^fli-sin(9i — dAi^fli/dt-cosi^i 

COY 2 = #1 cos7?'CosA<^A2 + ??i sinA^A2 + d(9/'dt 

wz = — §1 (sin77-cos^2 +cos77-sinA<^>A2-sin^2 ) 

+ 771 cosA<^A2-sin^2 — dA^fl2/'dt-cos(92 



30 



[ 0 1 1 0 ] ^-Trmmmmmw. i 2 ocomtt 

^trat-^, -tf-4^W:^liiE^IIS:SPl 2 0«i, ^fi^f- 



^ h a m'K'^^'^Zii'oXm.^flh , 
[0111] 

[i!tl2] h e =<iovi — &>Y2 
h a = a)Pi — C0P2 

[0112] nmmY-Ym^^ryr-f- 1 4(^iiiik 
, ez ti^^nmm)v-y°cr)wmmm'^^5 4 
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[0115] 

[f*14] &i 

[0 1 1 6] i! 



Xe 



= 0- 
+ Xfl 

[0117] 

[ifci 5] 



{ 



[0 1 1 8] 6* 

A0A : ^rfjifftlsz-zjiiDor>'-r-^i4oii]«Kftja 

d6'/dt : immmY-Ym'ocr,ryr-ti4c7)mm 



(11) 

19 2 0 

Z-ZJiOor>'7^-f-14c7)[lte^JKA0fti, A<f.A2i: 

^rfji^SiJffli/p-ro:frfift$ijffli«3i-^5 scotii:'! (^^fi 

[0 113] 

[ifel 3 ] ^1 =6-2 -Xk 

A0A1 =Aq!>A2 + Xs 

[0 1 14] <r::-r% ^e\,z^ A<35>fl2^ a<^a t:B* 

ha = — #1 Csin77{cos((9 — Xe )— cos^I+cost? 
(A<5£>a +Xa ) ■ s i n ((9-Xe ) - s i n A<3!>a ■ s i n^} ] 
+ 771 {cos (A0A +Xa ) ■sin((9-XE ) 

— cosA0A •sin(9}+d0/dt{cos((9 — Xe )— cos^} 
he=#i COST? {cos {h.4>k +Xa ) — cosAi^a } 
+ ??i { s i n ( A -^lA + Xa ) — s i n A 0fl } 
1 Y - YM 0 O T >'T-:M 4 c7) 



^0+^l:^«^i^X-X^&^«M:^[^^*^t[fiILTV^-S. t^S^L 
T . fJU:ft-»f-4-'^-^ 3 3S.tXS'fu-'f-;i^'^-^ 2 3 

•^^fi-^XE , xa tmm^fiht-^h. mtL^-tmrn 

[ 0 1 2 3 ] v^tc. :^{a-f-4i"fiMu 5 y^mMm-mi 
2 is.t;;'-9--4i'fiiiu 5 -/^ 1 2 2cr^mmimM-h. 
■nm-~^^mm') s -y 1 2 1 s.t^tf-;j^fiii 

U 5 >y ^' 1 2 2\,t-^mr-if-'t~^ 2 3 lC#t^Six-S.^ 

[0124] i!c4c^5t^#H9LTl3iBj^U^cj; dtc, Wn 
3 4 j; D ta^l § ilS fflJAlfii^Y - YJSI 0 or 
30 -^M 4 OElteft 0ti^9O' 5£< S t - :^rf4-9--;Ji"^ 
- ^ 2 3 S tL ^ #^:e31JK d 0 / d t iOffliffi:^ 
^i^D. JjiiL-^~:!r^^~^2 3tmM-t^Z}iht^^. 
[0125] j; ^ t , -)im--t^=^-9 2 3 1« 

5^^122 tctt^t-i> . mio^hiiitL^-mMm 

U 5 -y ^'fa A <^L ii:^fi-»f-4->^-^ 2 3 ^Zim^fl^ 
[0126] ^Md i h h . U 5 -/ ^fl 

Aq5.L ii. isje^^x^^^^sb^PbIa tY mmkco-iiiiL^- 
sigci 2 la. ^ffiBf^Atv mmk<niim--ifMm 

Xa (=A<ii.L ) imM.-t^. 

[0127] m.Qco^^zx4>cr>ith D (;r:^r{4-9--jnw 
-4<Xa tcJ;-:.T«iEt/::<^!>-XA&ffiffl-r§i:<^<7)5(: 

[0 128] 

JK50 [iStl6] A«5.A =0s -0c - (0-Xft ) 



^1 

771 

Xa 

Xe : #:ftMfflI1t^^tff 5 4 otb^^i ( fflJ:^^f-4iM:M ) 

[01 19] mn'j^A n4 A(^m^nmm.'mm.h. e& 

t^:^rfii->-Yn4 5c7)^tti:ft^je«llh a{±#^Jn^§| 

12 5, \2b\,Z'm^^tLl>.W,3Cniim-^\2'5X 
\i. fJl3fti^>-^o4 4 i 0mSjS^ifc^ji«a)y2{i:eM 
S«:ghelCj:'5-C«IEStl,. W.A.<7^im-^\2^X 

i4. :^rfii->-fn4 5J:0ai*SiX3^:ftM^«P2i±:^a 

JgfflU hat;j;-oTtfiE$tLl>, 
[0 120] ^->X. ^30JpM:^1 2 5J;0ai±lSix 

h^^mt. ryri- 1 4 cott^'C^x - y.ifimm.-n\p\ 

'km\P\LX\^^hU^Lfzm^iz. ^i^^^uAAi. 

^\i^f}^flhnm&wYiXh^. W.Acr)tm^l2 6i: 

^\^:n^ii^n^mi±. ry^-tiAco^'mm^-^ 

ifim&Ji\^^m\^LX\>^hh^'&Lfzi%^\,z. 
[0121] mi)'^WE^tLfzWn-J^4'aAAcO\^:h 

mm-^^ 5 4 at^^r{4^$(jtPW3i-^ 5 8 {zm^^tih . 

immmm'it^ 5 4 m/jfi^mmmm-^^ 5 s j; tti^i 
^tifz-^^m^xE , Xa i±mm^5 5. sg^m^L 

2 3lzmiik^tc^. 

[0122] zd LT*^jicj;fLis\ :fjiiL-^-7rmm& 



2 1 

[0 1 2 9] ^1 6cr)^i:m9C0^^zKAL. iM&com 
[0 130] 

[^17] tan (0s —4>c —4> + Xe. ) —sinv 
Y t a n ( <9s — f I ) 

[ 0 1 3 1 ] ^1 TCOi^J; >9;^f4-9--^'«:SXs tov^ 



[0 



[0 



13 2] 
18] 



B- t a nA 



t a n A *i — 



1 +B t anA 



13 3] ffiL. 
A=0s — 0c — 0 
B=sin77'^ tan(6's 
. ii ■■ ^J®B#|^A tv 

I Xa I 
I Xft I 

[0 139] Cit, SGN 
[0 



-Sy ) 
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2 2 

*0 : ry^-riAcoijmmz-zmDcoiBimnm. 

[ 0 1 3 4 ] tSc 1 ScOj^COitiEffiM^tC J; -5T#JotL^ 

[0135] ^ffi^Bf^A ^^^^(^mmMm . ii 

[0 136] 

[iCl 9] fY =f + f 1 AtY 
10 77Y =V + Vi Ati 

[0137] -^--xKflHU 5 'y ^ 1 2 2(i::^f4-9--;Jt"® 
HU S -y ^ffiSKSB 1 2 1 J; 0 \i^^^tlfz:fS\iL^~^M 

isu 5 ^y ^fflA 0L ^immh^^mmm'^^ 5 s j; 

-y ^fl A 0 L i7)^ft j; 19 V ^ i; # , ^rfi-9--4^'« 

[0 138] 
20 [l£2 0] 



> I A0L I 
=S I A0L I 
(Xa ) {iXA 



Xa 
Xa 



* 

= SGN 

= Xa 



(Xa ) 



A 0L 
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14 0] i 0 LT. -fjiiL-^-mm^xt, tmm^ix 

5 >y ^-fiA 0L *^'iitltl 5 9 tT:^-^^-*?--^^^- 
^23 \,z-^^m^h hxmm^ii^ . 
[0141] nmz-^ii-^-mm^') 5 y ^ 

[0142] i a tT . *^J(: J; I. i: , ^rfi-ff-di'^- 

^' 2 3 i^z^^^tih^^mm^-^jm^-mmm^j s -y ^ 

fflA0L &Si.l.ii:5!)i^V^3&^^. :^{a-if-^^-^2 

[0143] :*:^Jt j; h t . LTV^^J^-^tC 
\i. 2 3 tcffi$&§tLl.if^^fi-^{i:^ffi 

-tf-.+'WHy S -y 5'fflA0L (:i-7T$iJI?S§tL^. »f:*^ 
•S.:^fi[^?--#WII'J 5 •y^filA0L {i. mi8(r)Mzk 

77Y , ii„ iti goss^tJ^oT^sa^ J; at. if 

tm. S^y^flA0L {iJi^EOWl 

[0144] *^Jt*3V^T. m^OilljffiLTV^^V^*!-^ 



40 



^ TVx-^' 1 4 fOcf^ll^ffi^X - X>^^i^]I:S-f^^IS^ [&] V^T V 

fflJ^l^ill3 4il9ffi:^3§tL-S.Illteft-9{±9 

0' i£<*-&o fM-:.T, #*OSB-C«, »^9O5^J;0 

•9 , 2 3 *^«^-ri> ^ i: t ^§ . 

[0145] \^ii^\^t£ifit^. J; t . 

\.x\-^hni^\z\t. Mk^ammm. vwimmn^m. 

f 1 . 771 «i-^fnT-^5-g>*^^.. iScl 7<7)5l:j; '9:e■^a^f- 
^f^^illU5 >yi5'ffiA0L ( = Xa (0s -0c - 

0) ):.ts:h. mmm±.\^x\^h^\iz\tm.^(ni^\,z=^ 

$ti.|>J;d(=f:IiffiiEffiA0A ( = 0s -0c -0){i 

e-if-^fi^U 5 -y ;5?fflA 0l \i^^Xtih . 
[ 0 1 4 6 ] i a LT . 2 3 \,Z^^^ 

f\.h-^^\Wt^yi i: =5: D . rvf-i- 1 4 ^o^r{2ft*>'»i 

4 oi+i^C^tt^x - x t:^iM^rl^lI^:^il^rI§-^^•T < <r i: 

X%h. 

[0147] \%{zmA \.zi^wmm^^^-fmmm\n 
mk^-f. «s:^fi:ft0s =0' . mmm^noi =7 

5° T*^i:iSStTV^I., H4 A{ifp^#:cot!jS3Si6^ 

[ 0 1 4 8 ] 114 B{i::^rfi:ft0tofio^'ft;^^L, «M 
{intra, aiW{iryx:M4c7):^fjiftT-*)-i., H^Ji* 



(13) 

2 3 

jD-r§ t)K ^mx:\mmm\mM l^v \ 3 - 

[0149] mL^wmmMm^z-^\^xmmf<z%mL 1 1 

x^fzifi. ^^n\t±M<r)mmmi<zmh .i i: ^ < *^hh 1 3 

com^ t:mm-h i ^ ^ < ffii7)«« co«j^>??«« 0 f# -g. ^ 14 

[0 15 0] 2 1 

^^miizMi. ^-^^mmmmMM 2 2 

1 2 OfcfcV^Tifel 505etcJ;-5Tffll:ft>'>-<n4 4& 10 2 3 

-f n 4 5 fO^£ii:^^JKii3l h a . h e 2 4 

S^X. »f;i)^S1^ai:ftaffi«llha. he tJ;-:^-^^:^^^' 30 

n4 4&tX:^fi>^>>fn4 50ajS):ftjS^coY2. CO 32 

P2*iffliE$jfx, ^mzii^ximmmm'n-^^ARn^ 33 

{iftiWW^Ji-tlSSiOtfjESfL/i^^li-^XE . Xa 3 4 

3&iai±lS^l. »f*^l>#^ft-^XE . Xfl \,Zi.-)X^tl^' 3 5 

tl.fflJ:ft -^f-^^— ^33 &tX:^{4^f-;J<^- ^ 2 3 j&^f^ 4 0 

m^ti^^ti^^. rv'r-i-iAcri^'tMm.y^-^itBMiz 4o 

[0151] :*:^Bjt j;a{S-. i-y^ 20 4 1 

ttSffgUl 2 1 t:i3V^Tl^l 8c7)j(ct:J:oT*f4-9--^ 4 1 

fi^ ij 5 ^' ffi A «6 L A^MS S fx . »f s :^{i-*f - mm 4 4 

5 ■y:5'fflAq;.L J; -5T:^rf4^-;ii't-:?' 2 3 4 5 

m^fi^'^^m^mm^fii>t-(^. ^*to j; 3 m 4 6 

:fttt^Y-Yjai9<?)ri^-r-M4OlIISK^6':i(i9 0'> ifi 47 
< f^zts: fzM^X i) . yjim-^^'^-^ 2 3 *i*^-r 4 8 

;i;;6i'^C->flJfi?&iar)-S>o 5 4 

[0152] 3P;^HJ^t: J;nJf . -^-tm^U 5 ■/ ^ 1 2 55 

2(;cioV^Tifc2 0O^tJ;-5T:^r{4^f-d<«ilXA 7&^§iJ 5 6 
PfiSix, :^f4-^-;J^W:^XA oft*5Dtc:;^fu-9--:f'flll 30 5 8 

U S -y ^'ffiA <i6L :^J^tifgts 5 9 ^ L-r:^©-^--^^'^ 5 9 

~is^2 3iz^^m^bLxm^^iti>*^i^. mmco^d eo 

fc. -WJ^fttt^Y-YJliQtfOTV-x-M 4 00^^(9*^9 6 1 

0 ' i£< iZ^-yfzm^X'i, . *fir-9--4^^-^ 2 3 7 6 

M^i, i i: *i:ScV ^^iJ.-Sj&ifc § » 8 1 

[HHOfS^^cl^iHJ] 9 3 

[ia 1 ] :^^m<^Ty^i-m\^mm.<^M^m-tmx'h 9 4 

!.„ 12 

[02 ] ^fi^fflitfcft'S. T>•7"-^^i[^fI^«^0l!)#& 1 2 

MHfl-ti.i4B^iaT-abi.» 40 12 

[iM3 ] mmm±izin-ir:^ry^i-i^\^mm<^mi^^ 1 2 

f MB^^ i>mmmx$i^. x - 

[04] 3|s;%0flOT>'7"-^Jg[^^aiOttf|Sr^t-ElT-^ Y- 

-I., z- 
[05] C^<7)Tyx-?-mi*lS«OM^^^-rHTS5'S.« 
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1 y'Uyiy^ 

-1. 21-2 

-1. 30-2 

- 1 ^i^wsp 

- 2 u^ff^sp 

- 1 , 4 1-2 

n 1 to jpjasit 

iitStff 

sec emm-m 
ryy'i-iSisf^mm.m 

1 2 6 JpS:fl 



1 
2 
5. 

X 
Y 
Z 



(14) 
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[iai] [1212] 




« CO *S m f?lj 



(15) 
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[05] 




